Following the identification of the hepatitis C virus (HCV) in 1989
1 and the development of specific diagnostic assays, 2 hepatitis C infection is now recognised as a worldwide public health concern. 3 This single stranded RNA blood borne virus accounts for 15-20% of all cases of viral hepatitis. 4 Hepatitis C is a slowly progressive disease with long term sequelae, including cirrhosis and hepatocellular carcinoma (HCC). 5 Risk factors for infection are well described, with direct percutaneous exposure the most eYcient mode of transmission. 5 Current evidence suggests that vertical transmission may occur, particularly in highly viraemic and anti-human immunodeficiency (HIV) positive mothers, but details of the mechanisms of vertical transmission are limited. 6 7 The outcome of perinatal HCV infection is unknown but in babies who are infected at birth the life time risk of severe liver disease is likely to be high.
The seroprevalence of chronic HCV infection among pregnant women in the UK is unknown and estimated to be 1% or less. 8 9 Prevalence rates in Europe of between 1.7% and 2.5% [10] [11] [12] have been reported. While screening of blood and blood products is now an accepted and important component in any national programme for the control of hepatitis C, the value of introducing antenatal HCV screening in the UK is the subject of debate. 13 A survey of 128 obstetric units in the UK reported that only 4.9% of units (n=5) had a policy of universal screening for HCV, 53% had a selective policy, and the remaining 43% had no testing policy. 14 To inform the debate on the value of antenatal screening, we analysed the seroprevalence of anti-HCV within our antenatal population and examined uptake and acceptability of universal HCV testing. To determine if selective testing of "high risk" women would identify infected mothers, we compared identified risk factors between a cohort of HCV negative women and HCV infected women.
Methods
Between November 1997 and April 1999, 4825 pregnant women attending the antenatal clinics at St Mary's Hospital for their first (booking) visit were oVered an anti-HCV test. A specific information leaflet on hepatitis C Abbreviations used in this paper: HCV, hepatitis C virus; HCC, hepatocellular carcinoma; PCR, polymerase chain reaction.
was given to women prior to their booking interview. Anti-HCV testing was discussed and oVered to all women by the booking midwife. Any woman requesting information beyond the confidence of the booking midwife was oVered an appointment with a dedicated specialist midwife.
Prior to the study all booking midwives attended a teaching session on hepatitis C and received information on HCV infection, transmission of the virus, implications for the mother and baby, treatment options, counselling resources, and medical follow-up. Throughout the study a consultant hepatologist was available to discuss issues regarding HCV with infected mothers and all infected mothers and their babies were seen following delivery in a dedicated clinic staVed by the specialist midwife, a hepatologist, and a paediatrician.
SERUM ANALYSIS
Serum taken for hepatitis B testing was used for anti-HCV testing following informed verbal consent. IgG antibodies to HCV (anti-HCV) were detected by EIA (Abbott). All anti-HCV seropositive subjects were recalled for retesting and sera were tested by RIBA-3 (Chiron), detecting antibodies to recombinant HCV antigens (c100p, c33c, c22p, NS5). Reactivity to two or more antigens was considered a positive result, reactivity to one antigen an indeterminate result, and no reactivity was interpreted as a negative (HCV IgG false positive) result. All RIBA positive/indeterminate samples were tested for the presence of HCV RNA by reverse transcription polymerase chain reaction (PCR) using the Amplicor assay (HoVman-La Roche; sensitivity 2000 copies/ml).
UPTAKE AND ACCEPTABILITY OF ANTENATAL HCV

TESTING
Three hundred pregnant women were randomly selected and invited to complete two anonymous questionnaires. The first assessed the acceptability of antenatal HCV testing and the second identified risk factors for HCV infection. The questionnaires were given to women following their booking interview and they were asked to complete them prior to leaving the antenatal clinic. All HCV infected women were asked to complete the questionnaire regarding risk factors for HCV infection. The study was approved by the local ethics committee.
Results
ANTI-HCV SEROPREVALENCE
A total of 4729 samples (98%) were tested for anti-HCV; 96 women declined the oVer of testing. Forty eight samples (1.0%; 95% confidence interval (CI) 0.723-1.27%) were HCV IgG seropositive by EIA (fig 1) . All women were informed of their result and retested. Ten samples (0.2%) tested negative with the RIBA-3 assay and were considered false positive results. The true prevalence of HCV exposure (antibody positive) was therefore 0.8% (95% CI 0.55-0.1%). Twenty seven patients (0.6%; 95% CI 0.386-0.814%) were viraemic-that is, HCV RNA PCR positive.
Twenty two women (69% of the infected women) were newly identified as HCV infected during their current pregnancy and they were all viraemic.
ACCEPTABILITY OF HCV ANTENATAL TESTING
Three hundred randomly selected women were asked to complete a questionnaire to assess patient satisfaction with the antenatal screening programme. Two hundred and thirty seven women (79%) completed the questionnaire and 218 (92% of those who responded) believed that all pregnant women should be oVered screening for HCV during pregnancy (table 1) . Information was given to women both orally, by the attending midwife, and by a leaflet. It is interesting that 12 women read the information leaflet but did not regard the leaflet as providing information-the majority of these women did not complete the section on "Information provided by the leaflet" in the questionnaire.
RISK FACTORS FOR HCV INFECTION
The 300 women who were asked to complete the acceptability questionnaire were also asked to complete a questionnaire regarding known risk factors for HCV infection. By chance, during this six week period no HCV positive samples were found thus ensuring that all women who completed the anonymous questionnaire were either HCV negative or declined testing. Two hundred and seven women (69%) who were not infected with HCV returned the second questionnaire and their replies are shown in table 2 together with the replies to the same questionnaire from women who were identified as HCV infected. The ethnic origin of these patients is shown in table 3. A significantly higher proportion of the HCV positive women had used illicit drugs and a higher proportion of infected women had undergone body piercing (chiefly for ear rings). However, it is clear from table 2 that testing women with a history of illicit drug use would only identify 40% of infected mothers. Of the 13 mothers who eventually admitted to previous drug use only eight gave this information to the booking midwife. Five of these women were known to have chronic HCV infection and 16/22 women (73%), newly diagnosed as HCV infected, had no obvious risk factors for infection recorded at the time of booking.
FOLLOW UP OF INFECTED MOTHERS
To date, 23 infected women have been oVered follow up appointments after delivery; 19 (83%) have attended for further investigations.
Discussion
The prevalence of anti-HCV among our multiethnic antenatal population was 0.8%. Our population was derived from an inner city area and it is possible that lower rates of infection may be found in other areas. HCV infection was more common in women of white Caucasian origin, and a history of intravenous drug use was the most predictive risk factor for anti-HCV. However, in 50% of our antenatal patients the history taken by the booking midwife did not identify risk factors for infection. Thus any policy of selective testing of high risk women will fail to identify over half of infected patients. We believe that targeted screening is not appropriate in this setting. The universal oVer of HCV testing was acceptable to the local population and the majority of infected women attended for further follow up after delivery. This is in marked contrast with findings in patients referred from sexual health clinics where the majority of patients do not attend for further investigation and treatment. 15 Antenatal HCV testing provides an opportunity to identify asymptomatic women with a chronic disease who are likely to benefit from modern therapy with interferon and ribavirin which cures nearly 40% of patients with chronic HCV. 16 It is noteworthy that a high proportion of our infected mothers attended for further follow up and treatment, whereas patients with HCV identified in other settings have a high prevalence of subsequent nonattendance. Antenatal screening may therefore identify infected women at a time when they are most receptive to medical intervention. The National Screening Committee Handbook of Population Screening Programmes (National Screening Committee at http:// www.open.gov.uk/doh/nsc/nsch.htm) contains detailed criteria that should be met before screening for a condition is initiated. In essence they recommend that a disease should be well characterised and an important health problem for which there is a robust diagnostic assay. Hepatitis C clearly fulfils these criteria. The committee further recommends that there should be an eVective therapy for the disease that is more eVective in early rather than advanced disease. For infected mothers interferon and ribavirin therapy appears to satisfy these conditions in that there is evidence of reduced eYcacy in patients with advanced liver disease (cirrhosis). 16 The national committee also recommend that the screening programme should be rigorously assessed in randomised controlled trials to show that screening is eVective in reducing mortality and the benefits outweigh the psychological harm caused by the screening procedure. Our study does not address these important issues but data from our questionnaires indicate that the psychological harm from screening is likely to be very small and we believe that large scale randomised controlled trials of screening for HCV in pregnancy should now be considered.
The relatively high false positive rate in our patients (10/48 EIA positive samples were not confirmed on subsequent assays) is a source of some concern and may indicate that pregnant women are more likely to give rise to a false positive test than those who are not pregnant. In general, patients who are RIBA indeterminate are not infected with HCV and are PCR negative. It was therefore surprising to find that one of our patients whose RIBA test was indeterminate was RNA positive by PCR testing. Again, this may indicate that the antibody response in pregnant women may be qualita- (10) 10 (5) tively and quantitatively diVerent from those who are not pregnant. Further work is required to clarify this issue but it is important to ensure that all those involved in the screening service are aware of the local false positive rate so that appropriate information can be given to patients. It is not yet clear if our policy will lead to a reduction in vertical transmission of HCV. Transmission of HCV from mothers to infants is estimated to be 5-10% in mothers who are not coinfected with HIV, and transmission may be enhanced by high viral loads prior to delivery, invasive fetal monitoring, and prolonged labour. 17 We speculate that identification of infected mothers will allow their obstetric care to be performed in a way that reduces transmission. Further studies involving large numbers of infected women are required before this is formally proved.
The optimum monitoring and assessment of infants born to HCV infected mothers is not yet clear. Our current policy is to test the children, by PCR, six weeks and three months after delivery. We perform a further PCR test when the child is 14-15 months old and on this occasion we also perform an EIA assay to detect antibodies against HCV. We believe that this "active monitoring" will allow us to identify infected infants at an early age and by establishing links with the hospital will facilitate compliance. This testing policy is under regular audit and review. As infants born to mothers who have one blood borne virus may be at higher risk of contracting hepatitis B, we discuss vaccination against hepatitis B with the parents and we recommend vaccinating the child against this preventable infection. To date, we have identified three infants with perinatal infection and these children are currently undergoing assessment prior to therapy. We do not yet know if early treatment of infected infants will prevent the complications of chronic HCV (chiefly cirrhosis and HCC) but as these complications develop after 25-30 years of infection we believe that early identification and management of infected children will reduce the risk of death in the second and third decades.
Our study shows that pregnant women are willing to be screened for chronic HCV infection and that infected women want to comply with treatment. We believe that our current policy will benefit infected women and we speculate that early diagnosis and intervention for infected children will reduce long term complications although we accept that this has not yet been formally proved.
